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Abstract. 
A solution of the well-known Steinhaus combinatorial problem using HS theory and computer 
modelling described in [.-.9] is reviewed here. 
More than 25 years ago famous Polish mathematician H. Steinhaus set math- 
ematicians (professionals and amateurs) a combinatorial problem (S-problem for 
brevity), which in our designations can be formulated as follows. 
Let c(k) = ~(1, I) ..-p(l, k) be the first string of length k of binary elements 
p(l,i)(i = 1, k); values for k are chosen from the set M = (3 + 4t,4 + 4tlt = O,l, 2, . ..). 
only. The elements of the j - th string of length k - j + 1 are derived in connection 
with the following recursion rule: 
p(j,i)=p(j-l,i)+p(j--,i+l)+l (mod2) 
(;= l,k-j+l; j=2,k) 
As a result, we have a triangular figure F(k) which consists of N = k(k+1)/2 symbols 
0 and 1. Since N are even numbers for k E M, then the following question can be 
formulated: Is it possible for each such permitted value k to determine figure F(k), 
which contains the same number k(k + 1)/4 of symbols 1 and O? In the positive 
case we shall say that string ~(1, 1) . ..p(l, k) is solution S(k) of the S-problem for the 
value k. 
Definition. Solution S(k) of the S-problem for the value k is called deriva- 
tive (notation: D(k)) if it can be presented in the form of concatenation S(k) = 
S(kI)S(kz) ..-S(k,,) of solutions for values h < k with C; ki = k(i = 1,n). Let S(k) be 
the set of all kinds of S-problem’s solutions for the value k. It is easily verified that 
S(3) =< 000,011,110,101 > and S(4) =< 1101, lOll,OOll, 1100, lOlO,OlOl >; these two sets 
are called basis sets. A derivative solution S(k) is called basic (notation: B(k)) if 
in its D(k)-representation S(ki) E S(3) u S(4) (i = 1, n). 
The sets of derivative and basic solutions (on a level with its elements) of 
the S-problem for the value k we shall denote D(k) and B(k), accordingly. For the 
purpose of modelling of the process of generation of the above figures of type F(k), 
we defined a special 2-dimensional homogeneous structure (2-HS) [l, 21. 
The detailed analysis of the behaviour of the finite configurations in such 2- 
HS, which uses the profound properties of global functions in structure, showed 
that for each permitted value k > 2 the S-problem has positive solutions. At the 
same time, a series of the interesting properties of S-problem’s solutions can be 
drawn. On the basis of such analysis and computer modelling on the personal 
computer PC ISKRA 226 we can formulate the following general result. 
Theorem 1. 
Let S(k), D(k) and B(k) be the sets of all solutions, derivative and basic so- 
lutions of the S-problem for the value k, accordingly. Then for each permitted 
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value k > 2 the set S(k) is not empty and for each permitted value k > 10 take place 
the following correlation: #S(k) > #D(k) > #B(k) > k; where #R denotes the 
cardinality of the set R. 
Thus, this theorem gives solution of the S-problem formulated more than 25 
years ago. For investigation of quantitative characteristics of S-problem’s solutions 
the computer modelling was used with end in view the simulation program in 
BASIC-language for PC ISKRA 226 was created. The utilization of the combined 
methods (computer modelling and theoretical research) allow to receive a number 
of interesting estimations [2, 31. 
Theorem 2. 
For any permitted value 
#S(k) ’ 
k take place the following correlations: 
2k--r(k) , where r(k) < [k/2], and 
#B(k) ’ ~~~-“’ if k E< 3 + 4t >(t=1,2,3,...) 
I 
if k E< 4+4t > 
similar results take place for case of derivative solutions, also. 
It will be noted, that the S-problem can be essentially generalized as follows. 
Instead of two symbols o and 1 the alphabet A =c 0, 1,2,. . . , CY - 1 > and a string of 
k symbols from A are chosen. Members of the j - th string of length k -J’ + I are 
formed as follows 
p(j, i) = p(j - 1, i) + p(j - 1, i + 1) (mod u) (1) 
(i = 1, k - j + 1; j = 2, k) 
with the result that the triangular figure T(k) of k(k+1)/2 symbols from A is formed. 
Since the values of k(k+1)/2a are whole numbers for the infinite set of values k, then 
the following question can be formulated: Is it possible for each such permitted 
value k to determine figure T(k), which contains the same number k(k + I)/~u of 
each symbol from A ? In such setting the S-problem is called generalized one. 
Generalization of method of proof of the theorem 2 allow to formulate the following 
result [3]. 
Theorem 3. 
For each alphabet A = (0,1,2,. .. a - 1) and the permitted value k > 2u the 
generalized S-problem has at least 2a positive solutions. 
It is important to observe, too, that results of theorem l-3 can be generalized 
to the case of higher dimensions and more common recursion rules (1). Results in 
this direction can be found in our book [3]. 
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